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Economic cost of preweaning mortality: A report of the
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Summary — We used data collected for the National Animal Health Monitoring Systems' (NAHMS) National Swine
Survey to estimate the number and associated opportunity costs of piglet mortalities to producers of various berd sizes
and in various regions of the United States in 1990. Opportunity costs are the profit opportunities that were lost by
United States producers with each pig death event. Herds participating in the NAHMS National Swine Survey were strati-
fied by berd size and by region so that we could account for cost advantages efficiencies that accrue to berds in cer-
tain regions and to the largest berds. We used the costs and returns data lo calculate the associated income lost from
each mortality, and predicted the increase in income that would result from reduced preweaning mortality in each
berd size and region. We provide estimation methods that may be adjusted to suit a particular farm situation. Prac-
titioners can use this information to perform preliminary cost:benefit analysis of intervention strategies intended to

reduce preweaning mortality.

goal of production agriculture has changed from obtain-

ing maximum yields to achieving maximum production
efficiency. Producers that continue to lower their operating
costs will thrive while their less efficient neighbors will be
forced out of the industry. In food pig production, one de-
terminant of production efficiency is preweaning mortality.
To optimize production efficiency, producers must know the
economic consequences of preweaning mortality so that they
can evaluate the costs and benefits of various control op-
tions. Unfortunately, literature delineating the economic
costs associated with preweaning mortality is relatively

In today’s increasingly competitive world markets, the

producers. This is the first comprehensive, national effort
to explore the scope, severity and economic ramifications of
disease and inadequate management in the United States
swine industry.

Methods

Mortality opportunity costs are profit opportunities lost by
the producer as the result of each pig death. The net differ-
ence between the costs of raising a piglet to market weight
and revenues gained by selling it at the market price (ie.

scarce. Several investigators USel ———————————————

general assumptions about national
prevalence, costs of prevention and
treatments, and an understanding of
the physiological effects of a par-
ticular disease; some studies were
more quantitative in nature but re-
gional in orientation;’ while others
focused on one specific health prob-
lem‘-’l\i

The National Animal Health Monitoring System (NAHMS)
conducted a National Swine Survey to compile data on
preweaning mortality.” We used these data to estimate the
economic costs of piglet mortality for United States swine

Centers for Epidemiology and Animal Health.
USDA : APHIS : VS, Fort Collins, Colorado.

This is the second of a six-part series of articles presenting
the results of the NAHMS National Swine Survey

Opportunity costs: The difference between the costs and returns associated with raising
an animal to maturity and selling it at market price (i.e. cash profits per animal).

Relative cost advantages and/or relative efficiencies: cost benefits that accrue to larger
enterprises (due to economies of scale) and to pork producers in certain regions (such as
midwestern producers, who have access to lower-priced feed or southeastern producers,
who do not have to spend as much on building costs, heating costs, etc.)

net profit) is lost to the producer if the pig dies prematurely.
Opportunity costs, therefore, are not “out-of-pocket” costs to
the producer, but represent profits the producer would have
realized had the event (death) not occurred.

Data Stratification

Relative cost advantages accrue to larger herds and herds
in certain geographic regions. In 1990, farrow-to-finish herds
of at least 10,000 head had 8.8% lower variable cash expenses
and 62% lower capital replacement costs compared to the
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smallest herds on a per-cwt live-animal basis® It was impor-
tant, therefore, to account for herd size and regional differ-
ences when we calculated the estimates of the cost of
preweaning mortality. We stratified each of the 712 herds
that participated in the NAHMS National Swine Survey into
one of four herd sizes:

e 49 or fewer breeding females;
e 50-99 breeding females;

e 100-199 breeding females;

* 200 or more breeding females;

and into one of the following regions:

e North Central (Ohio, Michigan, Indiana, Illinois,
Wisconsin, lowa, Minnesota and Nebraska);

e Southeast (Pennsylvania, Virginia, Maryland,
North Carolina, Tennessee, Georgia and Alabama);

o Other states (Colorado, California, Oregon) (Table

1)

e herd size; and
o for region,

but not for region by herd size® We calculated estimates of
regional costs and returns by herd size for the North Cen-
tral and Southeast regions by applying weighted average re-
gional cash expenses to national estimates for each herd size
it e e R A SR S e P e e e A S e A D e S e e T o
Weighted average: an average computed by counting each
occurrence of each value, not merely a single occurrence of

each value.
e N £ A, P s W T i WP o s B T I S R T e

group. National average cash expenses were used for the
“Other States” region (Table 2). After we had accounted for
variability due to herd size and region, we calculated (Table
3)® average preweaning mortality opportunity costs (i.e. lost
profits) for farrow-to-finish operations with Calculation 1.

In order to quantify the opportunity costs of each cause of
preweaning mortality for an individual

. | 47110, WE Used data from the National Swine

Table I.— Percentage of sample farms and breeding females

in each herd size group and region.

Survey to estimate the average number of
preweaned pigs per litter that died by region

Percentage by region
Southeast Other

Herd size

(number of North Central

sows and gilts) Farms Population Farms Population Farms Population Farms Population

and herd size. We then used Calculation 2
to calculate the opportunity costs of each
cause of preweaning mortality on a per-
farm basis (i.e. an estimate of the increase

Total

1-49 | 8 8 o0 6 <l
50-99 17 19 3 3 7 =]
100-199 22 26 4 2 I =
200+ I8 29 6 I 3
Total 68 89 0 9 gy I 1

75 0 in income that might be realized if
22 21 preweaning mortality was reduced) for
28 28 various herd sizes by regions. (Table 3)

25 4]

100 100 You can use Calculation 2, inserting values

that suit the specific circumstances of your

P e D S P B T e e O Cﬁents, to estimate the Oppf)l‘[llﬂity cost of

Analysis Assumptions
Assumptions made for this analysis included:

¢ preweaning mortality can be reduced by up to
10%, and this reduction can be achieved without
incurring significant additional cost;

e the 10% surviving pigs would cost no more or less
to raise to market weight than any other pig in
their cohort;

o market weight is the national average of 249 Ib;
and

e the 10% surviving pigs would sell for the same
price as others in their cohort.

Analysis Calculations

To estimate the opportunity costs of preweaning mortality,
we accounted for both the costs associated with raising a
pig to maturity and the returns from selling it at market
prices. The Economic Research Service, USDA, publishes an-
nual average costs and returns for farrow-to-finish opera-
tions for:

preweaning mortality for a specific enterprise. This oppor-
tunity cost value can then be used to perform preliminary

Calculation |.— Definition of
mortality opportunity cost.
(Mortality opportunity cost = Cash profits.)

Total cash receipts per cwt live weight -
Total variable costs per cwt live weight =

Cash profits per cwt live weight

cost : benefit analyses of interventions meant to reduce
preweaning mortality.

Results and Discussion

The weighted average of the number of dead pigs/litter for
all herd sizes and regions in the United States is 15 dead pigs

16
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Calculation 2.— Annual potential increase in profits.

evidence that in 30%-40% of all litters, there
is no preweaning mortality,” and that 63%

pricelewt -

total variable costs/cwt

6 ($0.00)*

2.49 cwt/head

average number of dead piglets per litter!
number of sows (gilts) on farm

2.1 litters per female per year?

10 percent (0.10) mortality reduction

1

> X X X X

Annual potential increase in profits

of the preweaning mortality that does oc-
cur is caused by trauma and starvation. In
fact, beyond a certain point, saving pigs
costs money. Economic theory suggests that
as preweaning mortality decreases, the cost
of saving each additional pig increases. In
particular, variable costs would be expected
to rise at an accelerated rate as the
preweaning mortality rate approaches
zero." Reductions in mortality greater than

* 8 represents the additional cost/cwt required to reduce this cause
of preweaning mortality by this percentage. A value of $0.00 has been

used because actual costs are widely variable.
tfor each specific cause of mortality

*Data from PigCHAMP® and other survey data were used to esti-
mate an average of 2.1 litters per mated female per year are pro-

duced in herds in the United States.”'®

10% are likely to incur additional costs (i.e.
8 > $0.00). The magnitude of & has not been
estimated here, because it is subject to the
specific technology and management strat-
egies of a given enterprise. We hope that
future risk factor analysis will provide data
from which & can be calculated.

per litter, which expands to an annual total of 16 million
preweaning deaths in the United States in 1990 (Table 3).

We calculated the dollar values for increased income poten-
tial if preweaning mortality was reduced by 10% for three
herd size and region strata (Table 4). (For each herd size stra-
tus, we used the midrange number of sows and gilts. For ex-
ample, 25 sows were used to represent the 1-49 herd size
stratum.)

It is important to remember that 1990 was
a ‘banner year’ for hog producers. Average
annual prices for barrows and gilts were
approximately 25% higher in 1990 relative

True opportunity costs are only those costs
that result from preventable ocurrences. For example, pig-
lets born below a certain weight are simply nonviable re-
gardless of the care they are given. The variability in current
health and management technologies makes it difficult to
determine what percentage of piglet mortality is absolutely
unpreventable. The opportunity cost of preweaning mortal-
ity is a value that must be determined on a farm-by-farm
basis, after considering the technologies in place, financial
status, and lifestyle choices of a particular producer. We

Table 2.— Variable cash expenses and profit by region and herd size.

to the 2 previous years and 8% higher than
in 1991. Greater market returns imply that
the opportunity cost of piglet mortality

Herd size: number of animals in breeding herd

will also be greater. We used a 5-year av-
erage of returns less variable costs to pro-
vide a reasonably conservative estimate of
the increased profit potential of reduced

mortality.

Assumption implications
Assumption I: Up to 10% of preweaning
mortality is preventable without

significantly increased costs.

We have reported potential increased in-
come for 10% preventable preweaning mor-
tality (Table 4), because we believe that
this percentage of preweaning mortality

i 1-49 50-99  100-199 200+
Total variable costs (in 1990) per cwt

North Central $37.90 $37.85 $35.76 $35.89
Southeast 41.82 41.77 39.46 39.60
Other states 38.50 3845 36.32 36.45
Cash receipts less total variable costs per cwt

North Central $9.80 $9.85 $11.94 $11.81
Southeast 5.88 593 8.24 8.10
Other states 9.20 935 11.38 11.25
Cash receipts less total variable costs per animal (at 2.49 cwt/head)*

North Central $24.40 $24.53 $29.73 $29.4|
Southeast 14.64 14.77 20.52 20.17
Other states 2291 23.03 28.34 28.01

could be prevented without incurring sig-
nificant extra cost (i.e. & = $0.00). We ac-
knowledge that this assumption can be
disputed.™ We base this assumption on the

* Values assume a cash receipt of $47.70/cwt (five-year average from
1986—1990) and were used to form assumptions about the potential profit
realized with raising a pig from farrowing to marketing. This defines the
opportunity cost of each preweaning mortality.
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encourage you to use the calculations given in Methods to  these additional hogs. To completely account for the impact
calculate the opportunity costs that would result from de-  of these additional hogs on market prices and production
creased preweaning mortality, inserting the values for: costs, we would need to use a dynamic model that could

e price;
s variable cash expenses;
¢ % mortality reduction; and

quantify (through time):

s the price of live hogs;
¢ the retail prices and domestic consumption of

e & (additional cost of mortality reduction) pork, beef, poultry, and fish; and

that you deem to be realistic.

Assumption 2: Each saved
piglet would cost no more or
less to raise than others in ils
coborl.

This assumption was based in part
on the responses of participants in
the NAHMS National Swine Survey
which indicated that facility use,
in general, is not as efficient as it
could be (Table 5).

Thus, while the total costs of pro-
duction would increase with each
saved pig (due to additional feed,
labor, and other resources) not all
costs would increase. As long as
additional facilities are not re-
quired, per-pig fixed costs are re-
duced with each additional pig
marketed (eg. the farrowing barn
is already operational, the interest
on the loan has already been ne-
gotiated, and taxes and insurance
for the operation will not change
with respect to the number of
pigs marketed).

Assumption 3: All saved bogs
would sell for the same price
as olbers in their cobort.

This assumption is reasonable if
only a few United States farms
significantly reduced preweaning
mortality. However, a large num-
ber of surplus hogs (e.g. all 16 mil-
lion of the pigs that died before
weaning in 1990°) arriving at mar-
ket at the same time (with all
other factors remaining constant)
would cause prices to decline sig-
nificantly. To assess the impact of
the economic cost of mortality on
the United States swine industry
at large, we would need to adjust
for the lowered hog prices that
would result from marketing

B e A ST P S S !
Table 3.— Average number of mortalities per litter
by herd size, region and health problem.®

Average mortalities per
litter by herd size

Health (Number of Sows and Gilts)
Region problem |-49 50-99100-19 200+
Trauma 0.77 0.71 0.64 0.57
Starvation 0.30 0.38 0.35 0.23
Scours 0.30 0.i8 0.17 0.14
Nervous disorders <001 <00 =00] =00|
. Deformity 0.01 0.01 go2 004
Midwest Lameness/joint 001 oo 00> 605
Respiratory disease <0.01 0.02 <0.01 <0.0l
Other known 0.14 0.09 0.12 0.20
Unknown 0.13 0.19 0.20 0.15
All causes 1.67 1.61 1.52 1.33
Trauma 0.68 0.71 0.74 0.46
Starvation 0.58 0.33 0.24 0.08
Scours 0.07 0.13 0.08 0.06
Nervous disorders* <0.01 <0.0l 0.01 <0.01
South- Deformiy <001 002 002 <001
East Lameness/joint 0.02 0.03 0.02 0.03
Respiratory disease <0.01 <0.01 <0.01 <0.0l
Other known 0.14 0.08 0.11 0.12
Unknown 0.36 0.18 0.27 0.21
All causes 1.87 1.48 1.50 0.97
Trauma 0.75 0.71 0.65 0.54
Starvation 0.36 0.37 0.34 0.19
Scours 0.26 0.18 0.16 0.12
Nervous disorders <0.01 <0.01 <0.01 <0.0l
Other Deformiyy 001 00l 001 00l
Lameness/Joint 0.0l 0.02 0.02 0.02
states Respiratory disease <0.01 0.02 <0.01 <0.0l
Other known 0.14 0.09 0.12 0.18
Unknown 0.17 0.19 0.20 0.16
All causes 1.71 1.60 1.52 1.23

*In some herd-size strata, no herds reported nervous disorders as a cause of
death.We believe that if we expanded the study to include all United States herds
there would be deaths due to nervous disorders reported in every herd size stra-
tum and region. We therefore used an average from other herd sizes to estimate

these values.
T A T e T e e o T R e e S s
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the recursive impacts of these retail prices on the
demand for livestock.

Such a sophisticated framework might add to our under-
standing of the market implications of reduced mortality,
but it lies beyond the scope of this paper. Our intention is
to report the impact of reduced preweaning mortality on po-
tential income for individual producers, which would have
no effect on national hog prices.

Table 4.— Increased profit potential due to a 10% reduction

Practitioners should approach the problem of preweaning
mortality as they would any other economic decision: by
weighing the projected benefits of each mortality-reducing
strategy against its anticipated costs. The ‘best’ of the mor-
tality-reducing innovations must compete with every other
input that is vying for the time, finances, and energy of the
producer (eg. new building or machinery purchases, new
marketing strategies, etc.). Some economists favor the con-
cept of “optimal death loss,” i.e. determining the percentage
of preweaning mortality at which the cost of saving addi-
tional pigs is no longer offset by
the added revenues those pigs will
bring in.

in preweaning mortality by herd size and region.®

Increased profit potential

Controlling preweaning
mortality

Region Cause .0f by herd size (sows) The fa(.:tnrs assqciated with
mortality preweaning mortality have been
. 25 75 . 150 500 extensively researched.” Producers
Trauma $100  $279 $609  $1800 have some control over the fol-
Starvation 39 149 333 729 lowing factors, which contribute
Scours 39 71 159 434 to preweaning mortality or sur-
Nervous disorders <] | 3 20 vival:
North- RelorniEy _ ] / e i « genetics: sow breeds (genet-
Central LamEfness /Jo_'"t 2 7 21 33 ics) influence such things as
Respiratory disease ! 7 2 12 litter size and relative obesity,
Other known 18 35 13 623 both of which affect prewean-
Unknown 17 i 186 456 ing mortality.5 Some have
All causes 217 629 1444 4166 suggested, however, that sig-
Trauma 53 168 487 984 nificant advances in piglet
Starvation 45 77 157 166 survival will come mainly
Scours 5 30 55 127 through nongenetic means;*
Nervous disorders™ <] 4 7 | e environmental factors, such
South- Deformity | 5 11 14 as: .
Lameness / Joint 2 7 12 64 — season (higher mortality is
East Rasp . observed in fall and winter);
espiratory disease | <| <l 10 ]
— ambient temperature of the
Othee known L 40 4 439 farrowing barn (the preferred
Unknown 28 43 178 451 range is 15-22°C®);
All causes 146 355 982 2075 — farrowing pen size and
Trauma 92 263 588 1625 — floor surfaces (a concrete
Starvation 43 137 309 567 surface with straw bedding is
Scours 31 65 145 346 preferred?U);
Nervous disorders <| | 4 14 e management plays a signifi-
Other Deformity I 5 17 31 cant role in preweaning mor-
Lameness / Joint 2 7 19 6l tality. For example, mortality
states Respiratory disease I 6 2 12 attributed to crushing might
fither kiiown |7 33 108 526 also be related to starvation.’
Unknown 31 69 182 488 The fﬂll(}“"iﬂg management
Al catlors 208 587 1374 techniques have been shown

3671

to reduce the incidence of

*calculated by averaging mortality, within the southeast region, at the 75-sow level.
tBased on Calculation 2, with a value of 8=$0.00 used because actual costs are

widely variable.

Swine Health and Production — Yolume 1, Number 3

preweaning mortality:
— cross-fostering: distributing
the piglets across a contempo-
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rary group of sows to standardize the num-
ber of piglets per litter;”

— inducing parturition using prostaglandin
compounds, timing each farrowing to occur
when careful supervision is available;* and
—using farrowing crates® and creches
(warm, well-bedded boxes in which the pig-
lets are placed immediately after birth to
prevent them from being crushed by the
sow ).

This analysis is intended as a starting place for fur-
ther applied economic analysis. It may provide a
method and some data for veterinarians to evalu-
ate the cost : benefit of strategies intended to reduce
preweaning mortality. Further analysis should at-
tempt to quantify that portion of mortality that is
preventable and the added variable costs of inputs
required to reduce mortality. We must also consider
the industry-wide implications of reduced prewean-
ing mortality on hog production, particularly the
economic impact on those industries with direct purchase
linkages to the farm (direct effects) and to the indirect ef-
fects that ripple through the rest of the economy (eg. feed
dealers, veterinarians, trucking firms, etc.) as a consequence
of piglet mortality.
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